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Abstract A good knowledge of morbidity profiles among
ill-returned travelers is necessary in order to guide their
management. We reviewed the medical charts of 230
patients hospitalized in one infectious diseases department
in France for presumed travel-related illnesses. The male-
to-female ratio was 1.6 and the median age was 33 years
(interquartile range [IQR], 25–50). Most patients (70.9%)
were returning from sub-Saharan Africa. The median
duration of travel was 28 days (IQR, 15–60) and the
median time from return of travel to hospitalization was
13 days (IQR, 7–21). Malaria was the most frequent
diagnosis (49.1%), which was especially encountered in
patients returning from sub-Saharan Africa (95.6%), with-
out adequate chemoprophylaxis (78.2%). Imported diseases
at risk of secondary transmission were also diagnosed,
including pulmonary tuberculosis (n=8), viral hepatitis (n=
8), typhoid fever (n=6), human immunodeficiency virus
(HIV) (six new diagnosis), non-typhoid salmonellosis (n=
5), severe acute respiratory syndrome, and Crimean-Congo
hemorrhagic fever. This study underlines the need to
maintain tropical expertise for infectious diseases physi-
cians, even in Europe.

Introduction

In 2006, the number of international tourist arrivals was
estimated at 846 million, with an average annual growth of
4.2% between 1995 and 2006. Europe was, by far, the main
region concerned, with more than 460 million international
arrivals [1]. Approximately 8% of travelers to the develop-
ing world require medical care during or after travel [2]. A
good knowledge of morbidity profiles among ill-returned
travelers is necessary in order to guide their management
and to orient data collection and investigations [3, 4].
However, most morbidity studies performed to date
examined specific diseases, specific destinations [5], spe-
cific types of travelers [6–8], or included outpatients [2, 9–
12]. Few studies have focused on ill-returned travelers who
require hospital admission after their return [13–15]. We
performed a retrospective study of all consecutive ill-
returned travelers admitted in one department of infectious
diseases in France.

Materials and methods

Pontchaillou is a university-affiliated hospital which serves
as a referral center for the area of Rennes, Bretagne,
Western France. Our department includes a conventional
unit of 22 single-bed rooms and an intensive care unit
(ICU) of 21 beds. In 2003, five rooms were equipped for
respiratory isolation with negative pressure (four in the
conventional unit and one in the ICU). Patients were
identified with our computerized database system, using the
code “stay in tropical area.” Patients were included if they
were older than 16 years, and were admitted between
January 2000 and March 2006 for a presumed travel-related
illness after traveling to another continent (i.e., patients
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were admitted because of symptoms that were presumed by
the physician in charge to be travel-related). Data were
extracted from medical charts, including demographic
variables, travel characteristics (duration, purpose of travel,
countries visited, date of return), malaria chemoprophylax-
is, diagnostic workout, and outcome. Travel destinations
were classified as follows: sub-Saharan Africa, Southeast
Asia, North Africa, South and Central America, South
Central Asia, the Caribbean, and others. The reasons for
travel were classified as: tourism, business, visiting friends
and relatives (VFR), missionary or volunteer purpose, and
unknown. Final diagnoses were extracted from the dis-
charge summary.

Results and discussion

During the study period, the code “stay in a tropical area”
was recorded for 264 hospitalizations. Thirty-four were
excluded because no discharge summary was available (n=
20), the final diagnosis was clearly unrelated to travel (n=
12), or the same patient was admitted twice for the same
diagnosis related to the same travel (n=2, i.e., recurrent
fever attributed to Plasmodium vivax). Therefore, 230
patients (141 male, 89 female) were studied, returning from
51 different countries. Patients’ characteristics are summa-
rized in Table 1. Forty-nine patients (21.3%) were classified
as migrants living in France, of whom, 16 (32.7%) were
admitted after VFR in sub-Saharan Africa, four (8.2%) in
North Africa, and four (8.2%) in Southeast Asia. The time
from return of travel to admission could be extracted from

medical charts for 215 patients (93.5%). It was less than
one month (30 days) for 162 patients (75.3%), between one
and six months for 30 patients (14.0%), between six months
and one year for four patients (1.9%), and more than one
year for 19 patients (8.8%). The most common diagnoses
among the 23 patients who were admitted more than six
months after their return were human immunodeficiency
virus (HIV) infection (n=6), tuberculosis (n=5), malaria (P.
ovale, n=2) and viral hepatitis (n=2). Of the 230 patients,
105 (45.7%) were referred from the emergency department
of our institution, 60 (26.1%) were directly admitted into

Table 1 Characteristics of patients admitted after transcontinental
travel (n=230)

Characteristic Value

Age (years): median [interquartile range (IQR)] 33 [25–50]
Female sex (% of travelers) 38.7
Duration of travel (days): median [IQR] 28 [15–60]
Time from travel to admission (days) 13 [7–21]
Reason for travel (n [%])
Tourism 90 [52.3]
Business 47 [27.6]
Visiting friends and relatives (VFR) 17 [10]
Missionary or volunteer purposes 14 [8.2]
Unknown 2 [26]
Destination (n [%])
Sub-Saharan Africa 163 [70.9]
Southeast Asia 22 [9.6]
North Africa 18 [7.8]
South and Central America 10 [4.3]
South Central Asia 7 [3]
Caribbean 7 [3]
Others (Polynesia, Australia, China) 3 [1.3]

Table 2 Etiology and frequency of illness in ill-returned travelers

Diseases n* (% of patients)

Malaria 113 (49.1%)
Plasmodium falciparum 99
P. vivax (n=7), P. ovale (n=6),
P. malariae (n=1)

14

Enteric and liver 57 (24.8%)
Bacteria 30
Typhoid fever 6
Non-typhoidal Salmonella spp. 5
Shigella sp. 2
Presumptive bacterial cause 17
Virus 14
Hepatitis C virus (chronic) 4
Hepatitis B virus 3
Hepatitis A virus 1
Presumptive viral cause 6
Parasites 10
Amebiasis 5
Nematodes 5
Unknown 3
Urinary tract 8 (3.5%)
Acute pyelonephritis 7
Urinary schistosomiasis (S. mansonii) 1
Respiratory tract 34 (14.8%)
Presumed bacterial pneumonia 11
Acute bronchitis 8
Pulmonary tuberculosis 8
Influenza-like illness 3
Others (including one legionellosis) 3
Severe acute respiratory syndrome (SARS) 1
Miscellaneous 40 (17.4%)
HIV infection 10
Skin and soft-tissue infections 8
Meningitis 5
Extra-pulmonary tuberculosis 5
Rickettsiosis 4
Leptospirosis 3
Dengue 2
Crimean-Congo hemorrhagic fever 1
Cryptococcal meningitis 1
Mycobacterium leprae 1

*Total number of diagnoses=265
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the infectious diseases unit, 25 (10.9%) were transferred
from another institution, 20 were directly admitted in the
ICU, 14 were transferred from another department of our
institution, and six were admitted throughmedical evacuation.
The main reason why patients were admitted was fever, found
in 176 patients (76.5%). The diagnoses repartition is presented
in Table 2. Malaria was mostly diagnosed in patients
returning from sub-Saharan Africa (95.6%). Data on malaria
chemoprophylaxis was available for 101 patients, of whom,
only 22 (21.8%) were appropriate according to national
guidelines. Seven patients were admitted in the ICU, of
whom, one died of severe malaria. Of the 13 patients with
tuberculosis, eight had pulmonary tuberculosis and five had
extra-pulmonary tuberculosis. Cultures were positive in 12
cases. Of the ten HIV-infected patients, four were aware of
their HIV infection before admission.

During the past 25 years, a new specialty of travel
medicine has evolved to address the health of the growing
population of travelers [4], both before (pre-travel advice,
immunization [16]) and after their travel (consultation,
hospitalization [3]). With the constant increase in transcon-
tinental traveling [1], physicians practicing in Europe, in
particular, infectious diseases specialists, must be aware of
the spectrum of diseases that affect ill-returned travelers.
Optimal evaluation requires an understanding of the
common etiologies and their epidemiology [3, 4, 11]. In
our study, malaria accounted for approximately one half of
all admissions (49.3%), mostly related to Plasmodium
falciparum acquisition in sub-Saharan Africa. The predom-
inance of malaria diagnosis in this study could be expected,
as most patients (76.5%) presented with fever, and most
(70.9%) were returning from sub-Saharan Africa. Previous
studies have shown that malaria is, by far, the main cause of
systemic febrile illness among travelers returning from sub-
Saharan Africa [9]. In the three large-scale studies that
focused on hospitalized returned travelers, malaria was
always the most common diagnosis, affecting 62 patients
out of 232 in Australia (26.7%) [14], 70 patients out of 147
in Italy (47.6%) [13], and 461 out of 613 patients (75.2%)
in Southern France [15]. In our study, antimalarial
prophylaxis was sub-optimal or absent in 78.2% of patients
with malaria, which is similar to the rates recorded in the
Italian (80%) and Australian (82%) studies [13, 14], and
slightly better than in Southern France (>99%) [15].
Previous studies have documented that migrants undertak-
ing VFR in sub-Saharan Africa are both the most at risk for
malaria and the least likely to receive pre-travel advice [5–
8]. This outlines the urgent need to further develop pre-
travel advice targeting these populations [17]. Apart from
malaria, the range of diseases encountered during this study
is wide, including severe infections at risk of secondary
transmission if undiagnosed, such as pulmonary tuberculo-
sis (n=8), viral hepatitis (n=8), typhoid fever (n=6), HIV

(six new diagnoses in travelers during the study period),
non-typhoid salmonellosis (n=5), SARS and Crimean-
Congo hemorrhagic fever (one case each, previously de-
scribed [18–20]). This study was limited by its reliance on
retrospective data collection and by the bias introduced by its
inclusion criteria (i.e., “presumed” travel-related hospitaliza-
tion). However, it illustrates the wide spectrum of diseases in
hospitalized ill-returned travelers in Europe and underlines
the need to maintain tropical expertise for infectious diseases
specialists. Although malaria predominates, many other
tropical diseases may be encountered, some carrying public
health threats. A substantial proportion of these diseases may
be prevented by validated protective measures.
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